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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce hydrogen storage alloy excellent in 
activation and the quantity of hydrogen to be occluded and discharged by enabling 
the control of a fine structure formed by spinodal decomposition for improving the 
flatness of the discharge equilibrium pressure in the region of practical temp, and 
pressure in particular. 

SOLUTION: This hydrogen storage alloy is the one having a compsn. expressed by 
the general formula of TixCryVz [where (x), (y) and (z) and denotes by atomic %, 
and x+y+z=100), is in the range in which body-centered cubic structural phases 
appear and also spinodal decomposition occurs with the exception of C14 (one kind 
of representative structure of Laves phases- MgZn2 type crystal structure) single 
phase regions, composed of a regular periodic structure formed by spinodal 
decomposition, and whose apparent lattice constant is regulated to 0.2950 to 
0.3060nm. The producing method is composed of solution treatment at 700 to 1500° 
C for Imin to lOOhr and cooling treatment and/or aging treatment at 350 to 1200°C 
for Imin to 200hr. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] composition -- a general formula and Tix Cry Vz (a display however, x, and y and z atomic % --) it expresses 
with x+y+z=100 -- having - Ct4 (a kind of the typical structure of a Laves phase --) MgZn2 Body center cube tectofacies 
appears except for a type crystal structure single phase field. And the hydrogen storing metal alloy characterized by being in 
the range from which a spinodal decomposition happens, having the regular periodic structure formed of this spinodal 
decomposition, and having this body center cube tectofacies whose lattice constant on appearance is 0.3060nm or less in 
0.2950nm or more as a main phase. 

[Claim 2] the hydrogen storing metal alloy characterized by being within limits (however, a segment -- a top being included) 
surrounded by the segment which composition according to claim 1 becomes from the points A, B, C, D, E, F, and G shown 
by drawing 1 of a Ti-Cr-V ternary system state diagram 

[Claim 3] Ti-Cr-V ternary alloy according to claim 1 or 2 is dissolved and cast, and it is 1 minute -100 at 700-1500 degrees C 
to this casting ingot. It is 1 minute -200 at the process which performs solution treatment of time, the process which carries 
out cooling processing at a degree, and further 350-1200 degrees C. The manufacture method of the hydrogen storing metal 
alloy characterized by the bird clapper from the process which gives the aging treatment of time. 

[Claim 4] Ti-Cr-V ternary alloy according to claim 1 or 2 is dissolved and cast, and it is 1 minute -100 at 700-1 500 degrees C 
to this casting ingot. It is [ the process which performs solution treatment of time, and ] 1 minute -200 at 350-1200 degrees C 
to a degree. The manufacture method of the hydrogen storing metal alloy characterized by the bird clapper from the process 
which gives the aging treatment of time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a hydrogen storing metal alloy, especially this invention relates to the 
hydrogen storing metal alloy excellent in the activation and the amount of absorption/emission which enabled control of the 
fme structure formed by the spinodal decomposition, and its manufacture method in order to improve the flat nature (the Prato 
section flat nature) of equilibrium pressure. 
[0002] 

[Description of the Prior Art] From a viewpoint of global environment problems, reuse of solar heat, atomic power, hydraulic 
power, a wind force, heat of the earth, and waste heat etc. is proposed as new energy replaced with a fossil fuel. However, 
how in any case, the energy is stored and conveyed poses a common problem. Water is electrolyzed using solar heat or 
hydraulic power, and the system using the hydrogen obtained by this as an energy medium can be called ultimate clean energy 
in that a raw material is water and the product which consumes energy and can do it is water again. 
[0003] or [ that occlusion of the hydrogen gas of about 1000 times or more of own volume of an alloy is carried out, a 
hydrogen storing metal alloy can store it as a storage / transportation means of this hydrogen, and the volume density is almost 
equivalent to a liquid or solid-state hydrogen ] - or it is more than it LaNi5 by which the metal of body centered cubic 
structures (BCC structure is called below), such as V, Nb, Ta, and a Ti-V alloy, is already put in practical use as this 
hydrogen-absorption material etc. - AB5 A type alloy and TiMn2 etc. - AB2 Compared with the type alloy, carrying out 
occlusion of a lot of hydrogen was known for many years. This is because there are many hydrogen-absorption sites in the 
crystal lattice and the hydrogen storage capacity by calculation is very as large as H/M=2.0 (alloys, such as Ti, V, etc. which 
are about 50 atomic weight, about 4.0 vrt(s)%) with BCC structure. 

[0004] In a pure vanadium alloy, occlusion of the almost same about 4.0 wt(s)% as the value calculated from the crystal 
structure is carried out, and the abbreviation half is emitted under an ordinary temperature ordinary pressure. It is known that 
big hydrogen storage capacity and a good hydrogen-de sorption property are similarly shown in 5A group's Nb and Ta of an 
element of the same periodic table. In pure metals, such as V, Nb, and Ta, since cost is very high, in the industrial application 
which needs a certain amount of amounts of alloys, such as a hydrogen tank and an nickel-MH cell, it is not realistic. Then, 
the property has been investigated in the alloy of the component range which has BCC structures, such as Ti-V. However, in 
addition to the point of difficulty in activation that the reaction rate made into the problem also in V, Nb, and Ta is slow, with 
these BCC alloys, new troubles, like there are few burst sizes only by carrying out occlusion by practical temperature and 
pressure are also produced. The alloy which makes a BCC phase a main composition phase as this result has not yet resulted 
in practical use. 

[0005] The attempt of the property control by old alloying is AB5. Type and AB2 It has been performed by the component 
design also in type or BCC type any. However, the setting range of a component was not what exceeds the criteria of 
intenmetallic-compound single phase or BCC solid-solution single phase also in which example, as well-known technology of 
this field, the crystal structure which consists of composition which is five or more elements is a body centered cubic 
structure, and the alloy with which B becomes [ TilOO-x-y-z Crx Ay Bz and A ] a kind of V, Nb, Mo, Ta, and W from two or 
more sorts of Zr, Mn, Fe, Co, nickel, and Cu on the basis of a Ti-Cr system is indicated by JP,7-252560,A it considers as the 
effect, the hydrogen-absorption effect cannot fiilly be expected only by optimization of a lattice constant, and it is indicated 
that, as for hydrogen storage capacity, the size of the virtual sphere which can flirther be arranged to an opening increases 
sharply in a radius in the case of 0.33A or more However, there is no recognition which uses for this official report the field 
which is carrying out the spinodal decomposition, and it has stopped at the convention of a lattice constant. 
[0006] Moreover, with the alloy of the BCC structure of a system, although the metal texture is a polyphase, it is arranged by 
the handling as solid-solution single phase. [ of 5 yuan like the aforementioned conventional technology ] Thus, in the former, 
there is nothing that mentioned controlling this paying attention to the metal texture of the alloy more than a two phase, and it 
is not indicated at all except single phase. In the effect, although a reaction rate, activation conditions, etc. are eased, it has not 
resulted in the improvement of the emission characteristic itself, i.e., the temperature of discharge or relief of a flow and 
pressure requirement. Thus, this influence is grasped paying attention to polyphase-ized technology, this is further controlled 
by the former, and technology which eases large increase and the absorption/emission conditions of capacity is not realized. 
Therefore, the further improvable ED of a hydrogen storing metal alloy was expected these properties by the control 
technology of polyphase-izing. 
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[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the epoch-making high capacity alloy 
which achieves the chemical composition of a Ti-Cr-V system, and optimization of heat treatment from the following point, 
and can be effectively used as an energy carrier, in order to improve the flat nature of the equilibrium pressure of a hydrogen 
storing metal alloy in practical temperature and a pressure region. 

(1) Optimize these from the relation of the interior distortion of an alloy and structure of influencing flat nature (the Prato 
section flat nature) greatly, and obtain the hydrogen storage capacity more than the rule of mixture of a composition phase. 

(2) Clarify the wavelength of the modulated structure in a polyphase, and the control factor of an amplitude, and control of 
structural optimization is enabled in a real process. Furthermore, other purposes of this invention examine the chemical 
composition which was most suitable for the improvement of the aforementioned structure on the assumption that the range 
which produces the spinodal decomposition in a BCC phase, and they offer the alloy which has a highly efficient composition 
phase. Moreover, another purpose of this invention is to offer the alloy based on the appraisal method using new 
structural-analysis software, in order to evaluate optimization of the structure in a two-phase separation state. 

[0008] 

[Means for Solving the Problem] the above-mentioned purpose - composition - a general formula and Tix Cry Vz (a display 
however, x, and y and z - atomic % --) it expresses with x+y+z=100 -- having ~ CM (a kind of the typical structure of a 
Laves phase -) MgZn2 Body center cube tectofacies appears except for a type crystal structure single phase field. It is in the 
range from which a spinodal decomposition happens, and has the regular periodic structure formed of the aforementioned 
spinodal decomposition, the lattice constant on appearance and by 0.2950nm or more It is attained by the hydrogen storing 
metal alloy characterized by having the aforementioned body center cube tectofacies which is 0.3060nm or less as a main 
phase. 

[0009] moreover, the above-mentioned purpose is attained by the hydrogen storing metal alloy characterized by being within 
limits (however, a segment - a top being included) surrounded by the segment which the aforementioned composition 
becomes from the points A, B, C, D, E, F, and G shown by drawing 1 of a Ti-Cr-V ternary system state diagram Furthermore, 
the above-mentioned purpose dissolves and casts the aforementioned Ti-Cr-V ternary alloy, is 700-1500 degrees C at the 
aforementioned casting ingot, and is 1 minute -100. It is the process which performs solution treatment of time, the process 
which carries out cooling processing at a degree, and further 350-1200 degrees C, and is 1 minute -200. It is attained from the 
process which gives the aging treatment of time also by the manufacture method of the hydrogen storing metal alloy 
characterized by the bird clapper. 

[0010] Furthermore, the above-mentioned purpose dissolves and casts the aforementioned Ti-Cr-V ternary alloy, is 700-1500 
degrees C at the aforementioned casting ingot, and is 1 minute -100. It is 350-1200 degrees C at a degree, and is [ the process 
which performs solution treatment of time, and ] 1 minute -200. It is attained from the process which gives the aging treatment 
of time also by the manufacture method of the hydrogen storing metal alloy characterized by the bird clapper. 
[0011] 

[Embodiments of the Invention] The artificer etc. acquired knowledge that a hydrogen-desorption property is remarkably 
improved by the spinodal decomposition in the alloy regularly disassembled into the detailed two phase of nano order also in 
a BCC alloy in the interior from much old experiments. The two phase from which the crystal structure is BCC and the lattice 
constant which formed by the spinodal decomposition and grew up to be specific crystal orientation differs in Ti, Cr, and V 
system is 1 .0 to lOOnm. It has periodic structure at an interval. According to this regular nano order period structure, the big 
hydrogen storage capacity which a BCC metal has structurally is made to emit in practical temperature and a pressure region, 
and activation conditions are eased, and a reaction rate is improved. The interface of the two phase of the BCC alloy with 
which the 1st invention of this invention based on this knowledge starts a spinodal decomposition speeds up movement of a 
hydrogen atom, and an improvement of a reaction rate and the ease of activation are attained. Moreover, near the interface, 
the stability of a hydride has fallen by adjustment distortion between two phases, and it is surmised that this has led to the 
improvement of a hydrogen-desorption property. 

[0012] Growth of the modulated-structure organization by this spinodal decomposition can be divided into the wavelength 
enlargement stage which increases the wavelength of the modulated structure which this formed the spinodal-decomposition 
term which increases a concentration amplitude from the concentration fluctuation of an initial stage. In a Ti-Cr-V system and 
a Ti-Mn-V system, the reaction of a spinodal-decomposition term is very quick, for example, at the time of casting 
solidification and quenching after heat treatment, it completes and a modulated structure already forms this reaction, already 
controlling the increase of concentration wavelength after the completion of decomposition in this invention - hydrogen 
storage capacity and the emission characteristic ~ and [ especially ] control of Prato flat nature was enabled 
[0013] The 2nd invention shows a claim with reference to a Ti-Cr-V system state diagram ( drawing 1 (a)), the component 
value of each point A, B, C, D, E, F, and G is shown in drawing 1 (b) - having - the range of this invention - each ~ a 
segment ~ it considers as the field of the slash surrounded on each point including the top In this drawing, AG is a boundary 
line whose lattice constant on appearance (average lattice constant of a two phase) is 0.3060nm, and EF is a boundary line 
whose lattice constant on appearance (average lattice constant of a two phase) is 0.2950nm. Since [ which it is between both 
this straight line ] hydrogen storage capacity and both the properties of the emission characteristic cannot be satisfied like the 
after-mentioned if out of range, this invention is limited within the limits of between both straight tines. 
[0014] As for the original alloy concentration, it is possible that the interface of differing and ** two phase is an adjustment 
interface at a spinodal-decomposition term, therefore the concentration of the formed two phase has produced grid distortion 
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by the misfit of the lanice constant of a two phase in the interface by increase of ** concentration amplitude as a factor related 
to a detailed organization, hydrogen storage capacity, and the emission characteristic in this. The mechanism of an effect to 
these factors and an actual hydrogen-absorption property is considered as follows. 

[0015] As mentioned above, since the concentration of a two phase differs, about 5/lOOnm of lattice constants is shifted 
mutually, and change of the equilibrium pressure of the hydrogen absorption/emission produced by this becomes very large. 
That is, the two phase of Ti rich phase which a lattice constant is large and carries out occlusion with low equilibrium 
pressure, and V rich phase in which the number of the shape of a grid carries out occlusion with small high equilibrium 
pressure will be mixed. By such two phase mixture, usually, although two-step Prato is formed with each equilibrium 
pressure, with this invention alloy, Prato flat at an usable pressure range is formed by the ordinary pressure. This has a mutual 
continuous interface at adjustment, and since this is carrying out two phase mixture to nano order, it is considered that the 
hydrogen absorption/emission property also became continuous. 

[0016] Moreover, the field of BCD in drawing is CM (TiCr2) single-phase field, and this invention has excepted this range. 
Although the conventional C14 phase type alloy had some reports that a BCC phase is included, it was that to which only the 
operation about [ the Laves-phase section of the main phase is only functioning, and according / the BCC phase section / to 
pulverization prevention ] the improvement in endurance is performing absorption/emission of these hydrogen, furthermore, 
the thing which shows the limitation that a spinodal decomposition produces FG ~ it is -- this if out of range, a spinodal 
decomposition does not happen In addition, in the side near the aforementioned BCD region, it is a C 14 phase +BCC phase, 
and has become BCC phase single phase fi-om it by the pure V side in this drawing (inside of drawing the dotted line of the 
inside of two dotted lines, and left-hand side V side). 

[0017] The phase which the spinodal-decomposition phase of this invention exists as main phases, and exists in the shape of a 
colony in the matrix of structure which the 3rd phase of different structure is intermingled if the two phase which has this 
regular periodic structure mainly performs a hydrogen-absorption operation, or is different may be a spinodal-decomposition 
phase. 

[0018] Below, the reason for limitation of the 3rd invention and the 4th invention is explained fijrther in full detail, the duality 
which constitutes the ternary system of this invention - the Ti-Cr system of a system ~ setting - the duality ~ the specific 
manufacture conditions that a spinodal-decomposition region is comparatively large and it quenches fi-om this decomposition 
region although hexagonal alpha phase forms fi-om a system state diagram in a low-temperature region ~ not but - *♦ - a 
SUPINODARU reaction occurs However, by the Ti-V system, it becomes difficult to make it decompose, if the field is 
narrow and is not meanses, such as quenching. 

[0019] since a Cr-V system, on the other hand, forms all the rate type solid solutions - the alloy designing of this invention ~ 
a ternary system state diagram -- changing ~ duality - I think it possible to fully design by referring to a Ti-Cr system and a 
Ti-V system based on a system state diagram First, in this invention, in order to make a spinodal decomposition start, in a 
casting, an alloy element is once solution-ized, and this is heat-treated in the two-phase separation field which a spinodal 
decomposition produces. Although this can check separation of a two phase in the detailed organization in material with 
casting, it is because the periodic structure to specific crystal orientation was not checked. The thermal driving force for 
promoting an agglutination reaction is needed for such rule-ization of an organization, and heat treatment in a two-phase 
separation field specifically realizes. 

[0020] About an operation of this heat treatment, it can elaborate still as follows. The lattice strain produced in the interface 
of a two phase as mentioned above changes the distribution state of hydrogenation distortion produced according to 
hydrogenation. Especially, in the alloy of BCC structure like this invention, distortion produced according to hydrogenation 
has big influence on hydrogen absorption and the pressure differential (hysteresis) of discharge. In the alloy which has the fine 
structure like this invention, since such an early distortion is controllable by heat treatment, it becomes possible to make the 
optimal small strain distribution of a hysteresis. 
[0021] 
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(54) SOLID HIGH POLYMER FUEL CELL SYSTEM 

(57)Abstract: 

PURPOSE: To start a solid high polymer fuel cell system at a low temperature 
without arranging a starting motor by arranging plural hydrogen storage alloy vessels 
filled with specific hydrogen storage alloy in a hydrogen fuel supply device. 
CONSTITUTION: A temperature is raised by starting a fuel cell main body 06, and 
when a cooling water fuel cell exhaust heat quantity discharged from the main body 
06 increases and reaches a rated operation temperature area, a cutoff valve B14 is 
closed, and a cutoff valve A14 is opened, and cooling water is introduced to a tank 16 
filled with hydrogen storage alloy for a high temperature, and fuel cell exhaust heat is 
absorbed in the hydrogen storage alloy for a high temperature, and hygrogen gas of 
pressure necessary for rated operation of the main body 06 is generated. At starting 
time, hydrogen gas generated from hydrogen storage alloy for a low temperature 
filled in a tank 12 is introduced to a hydrogen humidifying device 03 through a 
pressure control valve 13. Operation of a fuel cell approaches rating, and after a 
cooling water temperature rises, hydrogen gas is generated from the hydrogen storage 
alloy for a high temperature in the tank 16 by absorbing fuel cell exhaust heat, and 
this hydrogen gas is introduced to the main body 06 through a pressure control valve 
02 and the hydrogen humidifying device 03. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the solid-state macromolecule type fuel cell system equipped with the 
hydrogen storing metal alloy container individually filled up with the hydrogen storing metal alloy of a different kind as a 
hydrogen-fuel feeder for supplying the hydrogen as fuel, respectively. 
[0002] 

[Description of the Prior Art] To an electrolyte with the property of passing only a hydrogen ion, among the hydrogen ions 
and electrons which are generated by electrode reaction For example, macromolecule ion exchange membrane, such as 
fluororesin system ion exchange membrane with a sulfonic group, is used. Use for example, a platinum system catalyst etc. for 
the both sides of both electrolytes, and the catalyst electrode which makes oxidization or a reduction reaction cause is 
arranged, respectively. Furthermore, it has the porous carbon electrode which made the catalyst electrode support, 
respectively, hydrogen and oxygen are supplied to each of a carbon electrode, and there is a thing which prepared the 
solid-state macromolecule type fuel cell which generates electricity and which is shown in drawing 2 as a solid-state 
macromolecule type fuel cell system. 

[0003] In the solid-state macromolecule type fuel cell system shown in drawing, the hydrogen used as fuel is made to be 
supplied fi-om the hydrogen storing metal alloy tank 01 filled up with one kind of arbitrary hydrogen storing metal alloys. 
Namely, the hydrogen storage material stored in the hydrogen-storage-material tank 01 is made to generate electricity by 
supplying as fUel the hydrogen emitted when heated by predetermined temperature to a fuel cell main part. 
[0004] As a heat source for heating this hydrogen storage material, it generated inside at the time of power generation of the 
fuel cell main part of a solid-state macromolecule type fuel cell, and the cell exhaust heat discharged with cooling water from 
a fuel cell main part is used. That is, as shown in drawing 2 , the cooling water which collects cell exhaust heat from the 
interior of the fuel cell main part 06 is stored in the cooling water tank 1 1, is sent to the fuel cell main part 06 by the cooling 
water pump 10, and is discharged out of [ after collecting the cell exhaust heat generated in the cell reaction of the fuel cell 
main part 06 interior ] the fuel cell main part 06. By leading the cooling water which got warm at this cell exhaust heat to the 
hydrogen storing metal alloy tank 01 by which the hydrogen storing metal alloy was filled up, a hydrogen storing metal alloy 
will absorb cell exhaust heat within the hydrogen storing metal alloy tank 01, and will emit hydrogen gas. 
[0005] In addition, a hydrogen storing metal alloy is heated, the cooling water which caused endothermic reaction and emitted 
cell e?diaust heat to the hydrogen storing metal alloy when emitting the hydrogen gas which carried out occlusion to the 
interior is cooled, and the cooling water which carried out the temperature reduction is returned to a cooling water tank 1 1 
after that. 

[0006] Moreover, the hydrogen gas which absorbed cell exhaust heat and was emitted from the hydrogen storing metal alloy 
within the hydrogen storing metal alloy tank 01 is sent out from the hydrogen storing metal alloy tank 01 to piping, and is 
introduced into hydrogen humidification equipment 03 after pressure regulation by the pressure control valve 02 infixed in 
piping. Here, in order to start a cell reaction, hydrogen gas is adjusted to suitable predetermined temperature and a 
humidification state, and is introduced into the fiiel cell main part 06. 

[0007] Moreover, the oxygen gas used as the above-mentioned hydrogen gas and the oxidizer which starts a cell reaction 
within the fuel cell main part 06 is supplied by the oxidizer feeder 04 which consists of air supply equipments, such as an 
oxygen cylinder or a blower, and a compressor, and is introduced into oxidizer humidification equipment 05. Here, an 
oxidizer is adjusted to predetermined temperature and a humidification state like hydrogen gas, and a humidification oxidizer 
is introduced into the fuel cell main part 06 after that. 

[0008] Moreover, the residual hydrogen which was not used for power generation but remained within the fuel cell main part 
06 among the hydrogen gas and the oxidizers which were introduced into the fuel cell main part 06 or a residual oxidizer With 
the moisture generated in connection with the cell reaction, hydrogen, and oxidizer humidification equipment For adjustment 
of hydrogen gas and the humidification state of an oxidizer, with the added humidification moisture, it is discharged out of the 
fuel cell main part 06, and is introduced into the hydrogen side steam separator 08 and the oxidizer side steam separator 07, 
respectively, and steam separation is carried out there, respectively. The residual hydrogen fi-om which moisture was 
separated, or a residual oxide is returned to the fuel feeding pipe from the hydrogen storing metal alloy tank 0 1 to hydrogen 
humidification equipment 03, and the oxidizer supply pipe from the oxidizer feeder 04 to oxidizer humidification equipment 
05, is reintroduced to the fuel cell main part 06, and is again used for a cell reaction. 
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[0009] However, in the case of a solid-state macromolecule type fuel cell system which was mentioned above, there were the 
following problems. 

(1) In the rated operation temperature region around 80 degrees C of the fuel cell main part 06 of a solid-state macromolecule 
type fuel cell Since one kind of arbitrary hydrogen storing metal alloys are chosen, the hydrogen storing metal alloy tank 01 is 
filled up and it is used as a hydrogen-fliel feeder so that the hydrogen-desorption-pressure force of a hydrogen storing metal 
alloy may become a grade exceeding the hydrogen pressure force at the time of operation of the fuel cell main part 06, The 
circulating water temperature of the during starting of the fuel cell main part 06 cannot have enough heating of a hydrogen 
storing metal alloy between lows, the hydrogen-desorption-pressure force cannot become low, and sufficient hydrogen supply 
pressure cannot be obtained. The hydrogen gas of sufficient pressure for the fuel cell main part 06 could not be supplied by 
this, but it may have lapsed into the state where starting of a solid-state macromolecule type ftiel cell system cannot be 
performed. In order to prevent this, the heater which heats a hydrogen storing metal alloy needed to be formed. 
That the above-mentioned (1) problem should be solved (2) Moreover, in the low circulating-water-temperature region of 
during starting One kind of arbitrary hydrogen storing metal alloys which emit hydrogen fi-om which the 
hydrogen-desorption-pressure force of a hydrogen storing metal alloy becomes the hydrogen pressure force grade that the fuel 
cell main part 06 is operated convenient are chosen. When the hydrogen storing metal alloy tank 01 is filled up and it is used 
as a hydrogen-fuel feeder, compared with during starting, in the rated operation temperature region of the fuel cell main part 
06 with which cell exhaust heat becomes high A hydrogen storing metal alloy is heated too much, and it will become high 
pressure, and the hydrogen-desorption-pressure force will need to make a facility of the hydrogen storing metal alloy tank 01, 
piping, and pressure-control-valve 02 grade the thing of specification which bears these pressures, and will become 
superfluous specification. 
[0010] 

[Problem(s) to be Solved by the Invention] The during starting of a solid-state macromolecule type fuel cell, the time of rated 
operation, etc. also by heating which uses the cooling water of the temperature changed according to the operation situation of 
a fuel cell main part that this invention should solve the problem of the conventional solid-state macromolecule type fuel cell 
system mentioned above While the hydrogen supply pressure which is stabilized and can perform operation of a solid-state 
macromolecule type fuel cell is securable, a hydrogen supply pressure does not serve as overpressure, but let it be a technical 
problem to offer the solid-state macromolecule type fuel cell system which does not invite the superfluous specification of a 
facility. 
[0011] 

[Means for Solving the Problem] For this reason, the solid-state macromolecule type fuel cell system of this invention was 
made into the following means. In order to stabilize a solid-state macromolecule type fuel cell system in a solid-state 
macromolecule type ftiel cell and to enable it to operate at least to it as a hydrogen-fuel feeder which supplies the hydrogen as 
fuel in two different temperature regions, the hydrogen storing metal alloy container which filled each up with the hydrogen 
storing metal alloy which an occlusion hydrogen can be emitted [ hydrogen storing metal alloy ], respectively and can 
generate the hydrogen pressure force required for operation of a solid-state macromolecule type fuel cell in a different 
temperature region was prepared. 
[0012] 

[Function] When using the hydrogen storing metal alloy container which filled each up with two kinds of hydrogen storing 
metal alloys as a hydrogen-fuel feeder, for example, one kind of hydrogen storing metal alloy The 
hydrogen-desorption-pressure force becomes a grade exceeding the hydrogen pressure force required for operation of a 
solid-state macromolecule type fuel cell in the low circulating-water-temperature region of during starting. One kind of 
arbitrary hydrogen storing metal alloys are chosen, a hydrogen storing metal alloy container is filled up, and it is used as a 
hydrogen-fuel feeder, one more kind Before and after 80 degrees C of the rated operation temperature region of a solid-state 
macromolecule type fuel cell, the hydrogen-desorption-pressure force becomes a grade exceeding the hydrogen pressure force 
required for operation of a solid-state macromolecule type fiiel cell. One kind of arbitrary hydrogen storing metal alloys are 
chosen, a hydrogen storing metal alloy container is filled up, and hydrogen supply pressure sufficient by using it as a 
hydrogen-fuel feeder until it results from during starting at the time of rating to operate a solid-state macromolecule type fuel 
cell can be secured. 

[0013] It becomes possible to make by this the cell reaction of the solid-state macromolecule type fiiel cell which crossed 
from during starting broadly till rating, and was stabilized perform, and the stable electric power supply is made. Moreover, 
the safety of a solid-state macromolecule type fuel cell system can be secured, without also being able to prevent going up to a 
superfluous hydrogen supply pressure on stream [ a solid-state macromolecule type fuel cell ], and needing a facility of 
superfluous specification. 
[0014] 

[Example] Hereafter, one example of the solid-state macromolecule type fuel cell system of this invention is explained based 
on a drawing. Drawing 1 is the block diagram showing one example of the solid-state macromolecule type fiiel system of this 
invention. In addition, what is shown in drawing uses each of the hydrogen emitted fi-om the hydrogen storing metal alloy of a 
low temperature service, and the hydrogen emitted from the hydrogen storing metal alloy of a high temperature service as a 
hydrogen fuel to supply, fills up a hydrogen storing metal alloy tank with each hydrogen storing metal alloy individually, and 
shows the example of the solid-state macromolecule type fuel cell system using them as a hydrogen-fuel feeder. Moreover, in 
this drawing, detailed explanation is omitted about the explanation in drawing 2 of the thing of the same mark watch as 
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drawing 2 , the same, or a like. 

[0015] As shown in drawing, the hydrogen used as fuel is supplied to during starting from the low-temperature-service 
hydrogen storing metal alloy tank 12 as a hydrogen-fuel feeder filled up with one kind of hydrogen storing metal alloys with 
an arbitrary low temperature service. Moreover, it is made to use the cooling water cell exhaust heat discharged from the fuel 
cell main part 06 as a heat source heated in order to make the hydrogen by which occlusion was carried out in the hydrogen 
storing metal alloy emit. Cooling water is having the cooling water tank 1 1 stored, is sent to the fuel cell main part 06 by the 
cooling water pump 10, and is discharged out of [ after collecting the cell exhaust heat generated by the cell reaction in the 
fiiel cell main part 06 ] the ftiel cell main part 06. Cooling water emits and carries out the temperature reduction of the cell 
exhaust heat collected by the ftiel cell main part 06 to the hydrogen storing metal alloy with which the 
low-temperature-service hydrogen storing metal alloy tank 12 was filled up, and is returned to a cooling water tank 11. 
[0016] However, in during starting, there is little cooling water cell exhaust heat discharged from the fuel cell main part 06, 
and a circulating water temperature is a low. By opening a cut-off valve B15, closing a cut-off valve A 14, and leading cooling 
water only to the low-temperature-service hydrogen storing metal alloy tank 12 containing the hydrogen storing metal alloy of 
a low temperature service, a low-temperature-service hydrogen storing metal alloy Cell exhaust heat is absorbed within the 
low-temperature-service hydrogen storing metal alloy tank 12, and the hydrogen gas of a pressure which becomes a grade 
exceeding the hydrogen pressure force required for operation of the fuel cell main part 06 is made to emit. 
[0017] And the fuel cell main part 06 starts, carry out a temperature up, and the amount of the cooling water cell exhaust heat 
discharged from the fuel cell main part 06 increases. If a circulating water temperature becomes the rated operation 
temperature region which becomes high, close a cut-off valve B15, open a cut-off valve A14, and it is made to lead cooling 
water to the high-temperature-service hydrogen storing metal alloy tank 16 containing the hydrogen storing metal alloy of a 
high temperature service. The high-temperature-service hydrogen storing metal alloy with which the high-temperature-service 
hydrogen storing metal alloy tank 16 was filled up is made to absorb cell exhaust heat, and it is made to make the hydrogen 
gas which becomes a grade exceeding the hydrogen pressure force required for the rated operation of the fuel cell main part 
06 emit. The cell exhaust heat from which cooling water was collected by the fuel cell main part 06 also at this time is emitted 
to a high-temperature-service hydrogen storing metal alloy, carries out a temperature reduction, and it is returned to a cooling 
water tank 1 1 . 

[0018] Moreover, during starting and the hydrogen gas which absorbed cell exhaust heat and was emitted from the 
low-temperature-service hydrogen storing metal alloy within the low-temperature-service hydrogen storing metal alloy tank 
12 are introduced into hydrogen humidification equipment 03 after pressure regulation by the pressure control valve 13. 
Moreover, after operation of a fuel cell approaches rating and a circulating water temperature carries out a temperature up, the 
hydrogen gas which absorbed cell exhaust heat and was emitted from the high-temperature-service hydrogen storing metal 
alloy within the high-temperature-service hydrogen storing metal alloy tank 16 is introduced into hydrogen humidification 
equipment 03 after pressure regulation by the same pressure control valve 02 as what was shown in drawing 2 . Here, 
hydrogen gas is adjusted to predetermined temperature and a humidification state, and humidification hydrogen is introduced 
into the fuel cell main part 06 after that. 

[0019] Moreover, as explained in drawing 2 , the oxygen used as the above-mentioned hydrogen and the oxidizer which starts 
a cell reaction within the fuel cell main part 06 is supplied by the oxidizer feeder 04 which consists of an oxygen cylinder or a 
blower, a compressor, etc., and is introduced into oxidizer humidification equipment 05. Here, an oxidizer is adjusted to 
predetermined temperature and a humidification state, and a humidification oxidizer is introduced into the fuel cell main part 
06 after that. Furthermore, the residual hydrogen which was not used for power generation but remained within the fuel cell 
main part 06, As explained in drawing 2 , a residual oxidizer with or the moisture generated in connection with the cell 
reaction and humidification moisture It is discharged out of the ftiel cell main part 06, and is introduced into the hydrogen side 
steam separator 08 and the oxidizer side steam separator 07, respectively, there Steam separation is carried out, respectively, 
and it is returned to the fuel feeding pipe from the hydrogen storing metal alloy tank 01 to hydrogen humidification equipment 
03, and the oxidizer supply pipe from the oxidizer feeder 04 to oxidizer humidification equipment 05, respectively, is 
reintroduced into them to the fuel cell main part 06, and circulates. 

[0020] Thus, in the solid-state macromolecule type fuel cell system of this example, sufficient hydrogen-desorption-pressure 
force to supply the hydrogen pressure force at the time of operation of a solid-state macromolecule type ftiel cell is acquired 
in the low circulating-water-temperature region of the during starting of the fuel cell main part 06 from the 
low-temperature-service hydrogen storing metal alloy with which the low-temperature-service hydrogen storing metal alloy 
tank 12 was filled up. Moreover, at the time of the temperature up by which the fuel cell main part 06 approached rated 
operation, sufficient hydrogen-desorption-pressure force to supply the hydrogen pressure force at the time of operation of a 
solid-state macromolecule type fijel cell is acquired from the high-temperature-service hydrogen storing metal alloy with 
which the high-temperature-service hydrogen storing metal alloy tank 16 was filled up. 

[0021] furthermore, at the time of a temperature up, on the hydrogen storing metal alloy tank 12 filled up with the hydrogen 
storing metal alloy of a low temperature service By not introducing cooling water, a low-temperature-service hydrogen storing 
metal alloy is discharged from the fuel cell main part 06. With a bird clapper, there is nothing to high pressure, and it is not 
necessary to make the low-temperature-service hydrogen storing metal alloy tank 12, piping, and a pressure control valve 13 it 
at the thing of high-pressure specification, and the hydrogen-desorption-pressure force can be cheap and can make installation 
specification not to be heated by the cooling water cell exhaust heat which became the temperature at the time of rated 
operation, and end. 



http://vvww4 . i pdl .j po.go.jp/cg i-bin/tran_web_cg 



[0022] Thus, by supplying the hydrogen storing metal alloy tank equipped with the hydrogen storing metal alloy which suited 
the circulating-water-temperature level in the cooling water which collects cell exhaust heat, sufficient hydrogen supply 
pressure to operate a solid-state macromolecule type fuel cell can be secured, the cell reaction of the solid-state 
macromolecule type fuel cell stabilized from during starting over the large area till rating can be made to be able to perform, 
and the stable electric power supply can be performed until it results from during starting at the time of rating. 
[0023] In addition, although the example which adopted as the hydrogen-fuel feeder the high-temperature-service hydrogen 
storing metal alloy tank filled up with the low-temperature-service hydrogen storing metal alloy tank filled up with the 
low-temperature-service hydrogen storing metal alloy and the high-temperature-service hydrogen storing metal alloy as a 
hydrogen storing metal alloy container in the example mentioned above was shown this invention chooses the hydrogen 
storing metal alloy fi-om which the hydrogen-desorption-pressure force which is not limited to such an example and can 
supply the hydrogen pressure force required for suitable operation of the fuel cell main part 06 in a further different 
temperature region from the temperature mentioned above is acquired. You may make it form the filled hydrogen storing 
metal alloy tank. 
[0024] 

[Effect of the Invention] As mentioned above, as explained, according to the solid-state macromolecule type fliel cell system 
of this invention, the following effect is acquired by composition shown in a claim, 

(1) Low-temperature starting of a solid-state macromolecule type fuel cell system can be performed, without forming the 
heater for starting etc. Thereby, the use of a system can be extended while being able to pack a system compactly. 

(2) While a solid-state macromolecule type fuel cell can supply the hydrogen pressure force for performing stable power 
generation, there is no bird clapper in a superfluous hydrogen supply pressure, it is not necessary to make into superfluous 
specification the device which constitutes a system, and-izing of the system can be carried out [ low cost ], and it is made to a 
safe thing in a different temperature region. 



[Translation done.] 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ♦*♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, one example of the solid-state macromolecule type fuel cell system of this invention is explained based 
on a drawing. Drawing 1 is the block diagram showing one example of the solid-state macromolecule type fuel system of this 
invention. In addition, what is shown in drawing uses each of the hydrogen emitted from the hydrogen storing metal alloy of a 
low temperature service, and the hydrogen emitted from the hydrogen storing metal alloy of a high temperature service as a 
hydrogen fuel to supply, fills up a hydrogen storing metal alloy tank with each hydrogen storing metal alloy individually, and 
shows the example of the solid-state macromolecule type ftiel cell system using them as a hydrogen-fuel feeder. Moreover, in 
this drawing, detailed explanation is omitted about the explanation in drawing 2 of the thing of the same mark watch as 
drawing 2 , the same, or a like. 

[0015] As shown in drawing, the hydrogen used as fiiel is supplied to during starting from the low-temperature-service 
hydrogen storing metal alloy tank 12 as a hydrogen-fliel feeder filled up with one kind of hydrogen storing metal alloys with 
an arbitrary low temperature service. Moreover, it is made to use the cooling water cell exhaust heat discharged from the fiiel 
cell main part 06 as a heat source heated in order to make the hydrogen by which occlusion was carried out in the hydrogen 
storing metal alloy emit. Cooling water is having the cooling water tank 1 1 stored, is sent to the fuel cell main part 06 by the 
cooling water pump 10, and is discharged out of [ after collecting the cell exhaust heat generated by the cell reaction in the 
ftiel cell main part 06 ] the fuel cell main part 06. Cooling water emits and carries out the temperature reduction of the cell 
exhaust heat collected by the fuel cell main part 06 to the hydrogen storing metal alloy with which the 
low-temperature-service hydrogen storing metal alloy tank 12 was filled up, and is returned to a cooling water tank II. 
[0016] However, in during starting, there is little cooling water cell exhaust heat discharged from the fuel cell main part 06, 
and a circulating water temperature is a low. By opening a cut-off valve B15, closing a cut-off valve A14, and leading cooling 
water only to the low-temperature-service hydrogen storing metal alloy tank 12 containing the hydrogen storing metal alloy of 
a low temperature service, a low-temperature-service hydrogen storing metal alloy Cell exhaust heat is absorbed within the 
low-temperature-service hydrogen storing metal alloy tank 12, and the hydrogen gas of a pressure which becomes a grade 
exceeding the hydrogen pressure force required for operation of the fuel cell main part 06 is made to emit. 
[0017] And the fuQ\ cell main part 06 starts, carry out a temperature up, and the amount of the cooling water cell exhaust heat 
discharged fi-om the fuel cell main part 06 increases. If a circulating water temperature becomes the rated operation 
temperature region which becomes high, close a cut-off valve B15, open a cut-off valve A 14, and it is made to lead cooling 
water to the high-temperature-service hydrogen storing metal alloy tank 16 containing the hydrogen storing metal alloy of a 
high temperature service. The high-temperature-service hydrogen storing metal alloy with which the high-temperature-service 
hydrogen storing metal alloy tank 16 was filled up is made to absorb cell exhaust heat, and it is made to make the hydrogen 
gas which becomes a grade exceeding the hydrogen pressure force required for the rated operation of the fuel cell main part 
06 emit. The cell exhaust heat from which cooling water was collected by the fLiel cell main part 06 also at this time is emitted 
to a high-temperature-service hydrogen storing metal alloy, carries out a temperature reduction, and it is returned to a cooling 
water tank 1 1 . 

[0018] Moreover, during starting and the hydrogen gas which absorbed cell exhaust heat and was emitted from the 
low-temperature-service hydrogen storing metal alloy within the low-temperature-service hydrogen storing metal alloy tank 
12 are introduced into hydrogen humidification equipment 03 after pressure regulation by the pressure control valve 13. 
Moreover, after operation of a fuel cell approaches rating and a circulating water temperature carries out a temperature up, the 
hydrogen gas which absorbed cell exhaust heat and was emitted from the high-temperature-service hydrogen storing metal 
alloy within the high-temperature-service hydrogen storing metal alloy tank 16 is introduced into hydrogen humidification 
equipment 03 after pressure regulation by the same pressure control valve 02 as what was shown in drawing 2 . Here, 
hydrogen gas is adjusted to predetermined temperature and a humidification state, and humidification hydrogen is introduced 
into the fuel cell main part 06 after that. 

[0019] Moreover, as explained in drawing 2 , the oxygen used as the above-mentioned hydrogen and the oxidizer which starts 
a cell reaction within the fuel cell main part 06 is supplied by the oxidizer feeder 04 which consists of an oxygen cylinder or a 
blower, a compressor, etc., and is introduced into oxidizer humidification equipment 05. Here, an oxidizer is adjusted to 
predetermined temperature and a humidification state, and a humidification oxidizer is introduced into the fuel cell main part 
06 after that. Furthermore, the residual hydrogen which was not used for power generation but remained within the fiiel cell 
main part 06, As explained in drawing 2 , a residual oxidizer with or the moisture generated in connection with the cell 
reaction and humidification moisture It is discharged out of the fuel cell main part 06, and is introduced into the hydrogen side 
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Steam separator 08 and the oxidizer side steam separator 07, respectively, there Steam separation is carried out, respectively, 
and it is returned to the fuel feeding pipe from the hydrogen storing metal alloy tank 01 to hydrogen humidification equipment 
03, and the oxidizer supply pipe from the oxidizer feeder 04 to oxidizer humidification equipment 05, respectively, is 
reintroduced into them to the fLiel cell main part 06, and circulates. 

[0020] Thus, in the solid-state macromolecule type friel cell system of this example, sufficient hydrogen-desorption-pressure 
force to supply the hydrogen pressure force at the time of operation of a solid-state macromolecule type ftiel cell is acquired 
in the low circulating-water-temperature region of the during starting of the fuel cell main part 06 from the 
low-temperature-service hydrogen storing metal alloy with which the low-temperature-service hydrogen storing metal alloy 
tank 12 was filled up. Moreover, at the time of the temperature up by which the ftiel cell main part 06 approached rated 
operation, sufficient hydrogen-desorption-pressure force to supply the hydrogen pressure force at the time of operation of a 
solid-state macromolecule type ftiel cell is acquired from the high-temperature-service hydrogen storing metal alloy with 
which the high-temperature-service hydrogen storing metal alloy tank 16 was filled up. 

[0021] ftirthermore, at the time of a temperature up, on the hydrogen storing metal alloy tank 12 filled up with the hydrogen 
storing metal alloy of a low temperature service By not introducing cooling water, a low-temperature-service hydrogen storing 
metal alloy is discharged from the ftiel cell main part 06. With a bird clapper, there is nothing to high pressure, and it is not 
necessary to make the low-temperature -service hydrogen storing metal alloy tank 12, piping, and a pressure control valve 13 it 
at the thing of high-pressure specification, and the hydrogen-desorption-pressure force can be cheap and can make installation 
specification not to be heated by the cooling water cell exhaust heat which became the temperature at the time of rated 
operation, and end. 

[0022] Thus, by supplying the hydrogen storing metal alloy tank equipped with the hydrogen storing metal alloy which suited 
the circulating-water-temperature level in the cooling water which collects cell exhaust heat, sufficient hydrogen supply 
pressure to operate a solid-state macromolecule type ftiel cell can be secured, the cell reaction of the solid-state 
macromolecule type fuel cell stabilized from during starting over the large area til! rating can be made to be able to perform, 
and the stable electric power supply can be performed until it results from during starting at the time of rating. 
[0023] In addition, although the example which adopted as the hydrogen-ftiel feeder the high-temperature-service hydrogen 
storing metal alloy tank filled up with the low-temperature-service hydrogen storing metal alloy tank filled up with the 
low-temperature-service hydrogen storing metal alloy and the high-temperature-service hydrogen storing metal alloy as a 
hydrogen storing metal alloy container in the example mentioned above was shown this invention chooses the hydrogen 
storing metal alloy from which the hydrogen-desorption-pressure force which is not limited to such an example and can 
supply the hydrogen pressure force required for suitable operation of the fuel cell main part 06 in a further different 
temperature region from the temperature mentioned above is acquired. You may make it form the filled hydrogen storing 
metal alloy tank. 



[Translation done.] 
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30 1 (a) ) Sr^^bT. Ifj^oHSfflSr^ bfc ^><D-t?3r, 
5c #^A, B, C, D, E, F*5j:t5GCDJ5g^>1ll[tig| 
1 (b) :2(c^eg(O^Sfi#i^5>-t^^^i!e>#^ 

<^¥*&*&^3^^) ;650.2950ninO^#^-efc6o rOf^iE 

40 [0 0 14] :i£Dr<t«. ^^imj^i:^^P^JgSfi*5J:0: 

[0015] tfl32&£DJ; b -ta<D^gS755^;fe5fcie>. 
50 SVM;i^^^|^:dS5/l 0 0 nmig^-r;h^T*5l9. Z.(r> 



(4) 
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iz.t£^tch<ot^^hri^o 10 

(0 0 1 6 J m^(DB CD (Dm.^^^. C 1 4 (T 

iCr.) m^mmxhoX. ;$:^ggtir<D^Hf4g^^ 

mmxn^ C 1 4tS+BCC^B-C^boT. •? JlfiV 20 

[0 0 17] 4i:^5^<o;^l^y-^/u5^^tB:6S^/£tai: L 

x7^m^mifm^n^h(Dxhtvy£. mt^£^mm:(om3 

(0 0 181 iUTtC, m3^igj3<j;ofS4^eg<DPs;£3@ 

—%^(D'Y i - C r ^t^*5V^Tti. ^cDZItc?^*^^^!;^^ 

-C:^^ V ^ t $ -a: S CD t ?ic 
(00191 C r - vmfi^J^^@^<*:^^?^^^ 

7c5^^^gItc^-:5v^T, •tfiit>^'^ i - C r^^^oiU^T 

m:L^^^t:L^\z.^ mm^\^^^'-x^^vm-^-^^^ 

[0 0 2 01 rcO|^Mai(Df^ffi(Cot^-Cli. ^bl^^O 50 



(0 0 2 1 1 2^^5g(cjov^x^i. 700 x,^mx\mm\L 

^ai^m^d^fia^pi-sMrRitcfct). :i<otL^ioQ -isoor 
Km^-t^. mmt^M\z^\^x. ^(ommmm 

100 mmmx\t.mmt^mm0kt>mf\i-r^m}pi\z.^r) ^ 

n^i^JLT-e-f-^-efcSo ^K^fciiJi^'-'ioo ^rat;i[iB^i- 

[00 2 21 :i<D^mt^m^<D^'m:t UT^^iP^SJS 
J:Of/:Sfcfi350 -1200^00^^*0:3®$:. ¥a**fcl*m 

So 

[0 0 2 31 m^0.-^-^m<Oll 

*&*6fcJi>. mibx^—i^^^-oMm^-^mff^j^ni-^c 
?i<.mit^<D:^^^mz,^-^-r^i><7:>ki.xmm't^h<D 

[0 0 2 41 ^hK^ :^^mK^if^^^y—^/^^m 

\^x^m^^<Dmmiph€<oii^^. (2) ^^tf-y-^/v 

^^Ji^TU. igS^>|is;d5-^t-;^cofct^^. (3) m 

m.'^mmm.'^mmmmK -'mm<DBccmm:<D^-<^- 
^^m\^<>\^xmMm<^mHm^mm.\.x^hKn'i&'r 

[0 0 2 51 
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7 

0 "HorrK^^I ^ + 5 0 atm 7ic.mMJ£ ^ 4 f'-f ^ yVi^ig 
d J: 5JBE;^imj^^?ai^Sy^lfe ( J I S H 7 2 0 1 ) 

[0 0 2 6] -^^O^tig^Wf*. 

note, ^hi^^Mm^f-smm^n^ritc^n^htiz. 





^=F^f& (nm) 


TK^^StWfi (H/M) 


T i »C r7oV,s 


0. 2 9 3 0 


0. 0 1 


T i i,C r ibV.c 


0 . 2 8 4 0 


0.0 5 


T i ,« C r B9 Vj4 


0.3000 


0.2 


T i t«C r jsVia 


0. 3 0 2 0 


0. 5 


T i .aC r 4aVt8 


0 . 3 0 3 3 


1 


T i ,,C r 4sV«o 


0 . 3 0 4 0 


K 2 


T i4,C r„V2, 


0 . 3 0 4 8 


1. 3 


T i »o C r isVji 


0 . 3 0 5 2 


1. 2 


T i C r joVn 


0 . 3 0 6 0 


0. 5 


T i ..C r i*V,, 


0 . 3 0 8 0 


0. 3 


T i ToC TiaVio 


0. 3 110 


0. 2 



8 

[00 2 7] y - h-</v h^wt^fi. mmunm^mm 

n±<om^\^tiM^yy hR I ETAN9 4 ^^V^fc. 

[00 2 8] 5^llJ£^J<^-^^t*. ^w.mj^:^mxT i - 

[0 0 2 9] 
[1^11 



[0 0 3 0] EI3i;iT i -C r - V-^^tD^K^^^^cfedbfi 

fitdSQ. 2950nnp^^-Cfi, 7K^^^feWfi;6Sig;< , 0. 2950nm 
J; < nC'5(cottT7K^®J^tfemS;d3Jt;fc:UT0.3040 40 

nmf^ifi-e^:^ijf 1. 4H/M^ !3 . ^(OWX^'f-^m^mm 

-mm^±<D:^m^wiimM^n^tctb{z,\'i^ bcc 

0. 2950nm/5i^0. 3060nin<7>|ffi(g;55^ig-efc5„ 
[0 0 3 1] ttllB^&^^^t^^^tcoH^.S'ffi 

(b) (c, ^^t^^m^t<om^^x7f^ir, m4 u) 



50ninA=^ ^0. 30e0im<D^m<D^^^^^-^ ;t 5 T i , C 
r, V<Dm^^mi^m4 (a) *5J;TJ« (b) (Dl^^:^^ 

5 < T i (at. %) < 6 0 . 1 0 < C r (at. %) < 8 0 . 
1 0<V(at.%) <8 0 

[0 0 3 2] mmm 2 

;^IIJ£^?iJti, T i - C r -vm'^^0|^^a{Cj;6#'t4 

i asC r ss V«'C 

feSo ^mmmxn^ t i c r v^^^^^^sut. ;^ 




(6) 



9 

[0 0 3 3] ^tV-^yV':9'^^@=SrJ^fie-r^^^S^(^ 

[00 3 41 ^mmmmM-^M\.tz.-^^(DB^ti~mj$. 

m^<:/=7 v%^m&(D^mm-^m2 (b) tr^i-o 
<^ig-e, y'^hUW-m.^-yr^^—sf ft. sf =d(in 
pd/Po) /d (H/M) -efpfiffi ^ s f ;^>s/J^ ^ V -^mmmn ^ <o 

[0 0 3 5] ^h\z.^ tffiS:?'^ h^fB^JS'f4i:-:^y;r-iS^ 
t) S f tt/h$<:/^ h^HifispS^bL. ^(Df^^a(;i J; f? 

[0 0 3 6] )ix±(owmi)>h. m^mm^^^mmir^ 

0* b < ft 1 0 0 n m0.T\cf^}m-r^ ^ t 

[0 0 3 7] IIJS^J3 
;*:|life^Jli. T i - C r ~-vm^^(Ommtmi^X^y^if 30 

:^m^xoxn^tio ^mMmx\-t. t i c r v^^(o 
[0 0 3 8] muc, ^hmT-i^mMxmmvti^^<o 

Unt 1 2 0 0*C-C2hrf^*fiai£:bfci^i(Si-'^(c^^^^5 

|g|7 (a) (i^agUfc*^-ef^*[i3®#EtU£0t>(D-C, 13 7 40 
(b) til200X:x 2hr?ft?^(j^Atu) ^m^X^fc^ J 

[00 3 9] li! 7 (a) \C^\^X. /h^T-^J'^^li. 




10 

rtt^Srl 2 0 0'C-C^($:<bb;^c^. ffeJ^r^) r a: 

^ ^^#^4 (t /J^ $ < /j: o X I ^ S r <b t^^f)^^, 
[0 0 4 0] 

So 

[g|®(OfiS5:^?^^Kft^] 

-M3-e. (a) ^yt^-immxcomm. Cb) #^0-^ 

[El 2] ;^^?g<DT i - C r -V^^^(D4 Ot;t^*5(t 

(a) 7KmK:^W4^1*> (b) h^^ffil^tOlSiigigl 

[^3] ;2^^egoT i - C r -vm'^^<^*&^^^5|Zi^ 

[^4] ;$:^e^<OT i -C r -V^'^^(^*&^^|^5p^ 
1ii:i;im^<D||>^^^i-^-C. (a) C r (at.%)i:cDK 
(b) T i (at.96)i<D|3>0^$r^-ri§l'efc5o 

[1351 :^mm<DT \ -c T - w^^^<Dm^nu.mt 
[13 6] ^^^eecDT i ~c r -N7h^^<r>^^mmm.^ 

So 

[13 7] :$i^m(Di: i - C r - V^'^:^<D:^Jiimi^&^ 

-r^i^m^^^^^KT. Ca) Wim. (b) 
# (i200t:x2hr mn^) -e^So 
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mi] 



m2] 




10 20 30 40 &0 60 70 J 80 90 
VCai'Yo) ^ 



(b) 
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60 


10 


D 


30 


70 


0 


E 


20 


80 


0 


F 


5 


20 


75 
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10 


10 


80 



10.000- 
1.000 

Q_ 

(a) m 0.100 

f 

0.010 



°'°*?/.00 1.00 2.00 3.00 4.00 



40 "C 





3,00 1.00 2.00 3.00 4.00 




0.2900 0.3000 0.3100 

0.2950 O3050 0.3150 



(a) 



e 03200 

^ 03150 

m 0.3100 

S 0.3050 

B 0.3006- 

± 0.2950 

* 0.2900L 



[@4] 



20 40 60 
Crfiat96 
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(b) 



g 03200 
*3 0.3150- 
f 0.3100 
S 0.3050 

0.3000- 
5 0.2950 
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me] m?} 




(51) Int. CI.' mUIB-^ FI 

C 2 2 F 1/18 C 2 2 F 1/18 H 

// C 2 2 F 1/00 6 4 1 1/00 6 4 1 A 

6 8 2 6 8 2 

6 9 1 6 9 1 B 




(9) 



6 9 2 



4^F^¥l 0- 1 1 0 2 2 5 

6 9 1 C 
6 9 2 Z 



1/2 ^— V 



(43)[^i>§gB]¥J?felO^(1 998)4^288 



C22C 1/00 
U/00 

27/02 101 
27/06 
30/00 
C22F 1/18 
// C22F 1/00 641 
682 
691 



692 



CFI] 



C22C 1/00 N 
14/00 A 
27/02 101 Z 
27/06 
30/00 
C22F 1/18 H 
1/00 641 A 
682 
691 B 

691 C 

692 Z 

C21)[tbP^^]^^gi¥8-281822 
(2Z)[lhmBWm^i 1 996) 1 0^ 3 a 

CTO]#-^l000003207 

C7i)[m^A] 

Cil53lJ#-^]000001144 
(74)[±|Hl€a)^ftilA] 
(72)(^0^#l 
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350 -laoo'^ct?. 1^^-200 ^rBlOB$^M^b^i:^c<b^it$ltji<h-r-&o 



[ e^if ^ffl ] 

[iSm«l]$iaiS*<-|6it.Ti^CryV^({iL, X. y, zli|^^P%a^v, x+y + z^lOOlrS^ 

H^7oo -i5oa^cr\ i5^"-ioo BtrRia)Jii*;ibiias^life1-xls^. ^X{z)%{i\mmt6J:mt. 
^b(C350 -I200"c-e, 15^^-^200 B^FpWB^^M^JSf x^IA^b/d:-i,;It$^?5Fgfei:•r'5)7K^ 

^-200 mm(Dm^^^m^mtJimii^i^u^zt^^mtth^mm.m^^a>Wi^yjy^, 
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[0001] 
[0002] 

m=^^. TKti. m.:bs im.. mm(7)nmmtst'ii<. mm^hxi^^o Lt^u i^-fhom^ 
m^mmt^^U'^\tthm.±x^^oZ07^m^m^ntLx.v, Nb. TaA^sTi-v-^^/d:^ 

(7)<*iC>3i::^^iit(iaTBCCtijti:P¥iK^-r^)a)^Ji(i. l-ei^Uffl^t^tLTlN-SLaNig tj:t' 

l!ajil:/)<H/M = 2. 0(ll^^g50fSitC7)Ti-^V^f<h*^^r*(±$i)4. 0^Art%)«^:^S(i6r:*;tL^fc 
[0004]^/\'^v't7A^^(C^otxr(i. ^^^3^;b^bl+lC$tLfcfil<b:fSlJ(^i:$t4. 0wt%^ 
t[^^|:i:^^/cf^K§^qRi£fi^a$?4^7Km*ftaJ^$t±^jfxrc<!:*<^abtL Nb. Ta)ti:i: 

b. Ta|zfcl^-c4>Pa^gi<^:5F^LTL^^JSf^?ii]gA<mv iSt4^bA<SIStl>ajSl^^lD^T. Hfflfi*) 

LrBCCffi$±/-^miife^ii:-r6^^(i. l^*/£ilffl(C|±3l-^rL^>^j:L^o 
r0005]C;K*-^G)^^^t(Cj:^!f$ti$Jj^a)IS^fi. AB5 m. AB2 ^fe-SL>fiBCCS^(7)L\ 

ibAtyj^T^X^-pX. Ti-Cr^^g5t;|CTi,o(j_^^ Cr^ A^ , Ajb^V. Nb, Mo, Ta, W0- 
fit. B/)<Zr. Mn, Fe, Co, Ni, Cu(7) H fi^:A±A^b^^£^^^;t)<g3^$;^^Tt^■5)o •e(;)3am<bL 

Jtf^<SS^(7):^^$7t)<^@T?, o. 33Aui±(;)ii^|C7KmqRi^l:(i>;tilcl^:;Jt-r-6ci:;t)<gg 
[0006]*fc, thtZ'ijt^i$.^(DJ:o^Ji^7b^0)BCCmit<D'^^X\t:. "tO^Mt^nit^^X 

^^izmtfi^r. mm^mmLxo^^xmmLxi^^^ zo^oiz^^xit. -mj.±o> 

^±<D^mi^Wi\Z}imLZtimmt^Zt{ZM:SLLfzt<D\ttj:<. mffitini::oixr(±^< 

it. ^mmmz^uLz(Dm^'^^mu ^hizzuxmmLx. ^mo):Kmtjii^^'p^iA 
ih§k^^mmt^^WjitmmtHxi^tj:i\ ^otz^. ^■^imumtkWriz^-Dxzitii^^m 
t^ihiz^m-^mt6ihi^m^^'^±0mim^f)<mi^Jtixi^tz. 

[0007] 

mit^\tt^^).Ji:^^}\.^:!^^r')7tLx^ti}iizmmx^mm^tJ:^mm^^^^ 
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m^^tmrn^^mmz. mmrAo^mizWimLtzit^fSi^^^t^u n^mm^^^ 
t^tzit)\z.mRmritm^yz?^^mmLfzmmmz^':5<^^^]mt^zt\zh^, 

[0008] 

x+y+z=100 C14C^-'^7.te(7)t^g6^tMii(D-|I. MgZng S/fSe^a 

tmrnMrn-^^iz^^xMi^^Jtiho 

[ooo9]^fc. ±tio>^mt. mtmf$.t}<. vi-cr-vE.Tz^^mmomixTr^^h^^A, 
B, c. D. E. F^^Gfi^htjim^^xm^ii^mmmiBU m±^tt-)\zhh^tm 

•8-^^?gfl?-0li^U t!rlH^5t>r>=f'yh(C700 -1500°CT\ 1^-100 a^P^CDJgi^MS^ 
[00l0]^blc. ±%mmmt. mrBBTi-Cr-VH7cl^^^^>§fl?-^3tU MsB^it-rvrf^:/ 

[0011] 

^x7.d^-^m^m\zM. i-y^-^o)mtji-mzm%m\z^mLtz^^\zfsi^x. tk 
miAmmfi^^L<^m^^^to)^^^mzorK crfcj:o:v^j-fcuT(i. fs^0^^3iA<Bc 
c-e. 7.\i/-y)i^m\zMmf&L^^m<Dm^yimzfi^^Uz^^^^(Dmj:^-mt. i. 

Onm;t)^b100nm (7>Pe1ll-T:J^^fi^mit^ ^^^o Z0mWmtii-yt-^mmm'^iZ^^). BC 

^^mmu ^mmm^^mt^o ^<J)^mzm^<:$:Mmo)m^mM{t. xey-^jr^u^ 
[001 2]za)xtdy-^)\.^mizj:h^mm'^mmcof^^\t. ^mmma)^^^h>^ti^p>^ 

^^m:Km\Z'^ifhZtf}^X^^o Ti-Cr-V^^iScfcU'Ti-Mn-Vl^lCfcLNXfi. 7.^^—^ 

)u^mmo)^itm%'^{zm<. mx\mj^M.mm'(>mMm^o)mt}.Jtimiz. z(D^mt^ 
7u mz^m^mmmt^. :^mmx\t. mzi^m^j'^o). mf^^^<Dm:^^^>i- 
p-;u-r^c<h(zj;c)T. 7i<.m^^m^^uiiii,tii^nt^n<^wmzy^^^mi^<Dmm^'^mt 

[0013]||2^B^(t. Ti-Cr-V3^^^^^(ll(a))^#^LT.ig^(;)SSH^^LfctC0-l? 

fe^o^^A. B. c. D. E. F^^xj^G0f&^m\tmi(b){Z7ri^h.:$:%m<Dmm\t^Wi^± 
^'^i^^^xmi^iixfzmmo)mntt^t(Dx^^o za)mx\ AGiiMAMt±<7)t&T^3& 

(-4i02FJ^^^T^3S)/)<O.3O6Onma)t«|^^T*fey. EF{t^t^\i±(r>^=F^m~^0)Wm 

m^o)m:^\z^^). Bf&Ltz-^o)i^mt<7ta)'^^^Jltt\tmti:h:Lt. mnt^o^mt. x 



httD://www.i pd I .ioo-m iti . eroJo /Tokuii tu/tiite mcnt. i nd I 



00/03/08 



3/6 K— 



[ooi5]MJi!ia)J;di::, -^(D^^f^ti^mtn^fzib. i:L\fc^§^^g|s^<5/ioonmfl)t-r;Kr 
cDig^a)3£^{|i]ic?i±. ci4tg+Bcc|gr*fc^r. m<fcy|36vtj-e(i(ii4^2:^0^$ga)i^, 

«lJ^7)J^^J:yv^l^J)BCC^g^tai:^j:oTt^^o 

[ooiaiaTc:. m3mnts^xj^m4mmm^m^iz-:>i\x^c^iz^v!^-ti^^ :^^Bm=^ 

[0019]-:^, cr-vmit±mmmmi^^Bf$.t^<Dx\ :^mn<D'^^i&%ix{t=7Ljk^m 
mizm^x-7b^^mmiz^'^i\x. t^jitt-^ri-crmts^i^Ti-v^^^^mt^ztxi-^ 
izm%it^ztf)<oimt^^^o tt. :^mm\zni^x{ts xdy-^ii^m^^z^it^tzih 
iz. m^i^wzfsL^X'^^Ttm^-^^^mtu ziix^^\fy~^)i.^m(D±r^~m^mm 
^p^xm9i}^mtho zhitmit^^wznif^mmmmziii^xit. -^o^mimmx'^ 
stcotD, ^m<r>^^By5^^o)mmm'^\tmi&^^tsii^'Dfzzt\z^^, za)j:oum^0m 
wmz\t. Mm^it^^mt^fziib(Dm^tmm:hii<'^wtm. mt^mizit-^^mmf^, 
p^x0^mmxmm.t^. 

ioo2o]zo)m^m<Di^m\z'Di\x\t. ^i^iz^if^o^oizmjix^^o mi^oy^oiz-:^^^ 
®T?±l:rc^5.^§^=-^/)^ ^mit\zM±r^7^mitm<D^^^m^mti^it^. mz. 

:hm\i:^^*y>:^)\z±^tj:Bm^m^to :^mmoJ:o\zunm'it^t^^mzts^^x^t. 
zo)j:ofj:^mo)m^m^m{z^wmx^^fzit>. txi^gvxco/jv^LNgji/cC^^^^riiSf^y 
mtztf}<-^mttj:^o 

m^{tmi^immtOiW:ti<m^t^mi^\z^^). zotzi^bioo -isoo^'cicps^-r-s,*^. m 
mmmizaisx. ^to^^mw^tLx. M^^)^x\tmmmmmmf3<^-\-^xM. 100 
mmxitmmmm^mti<mmi-^mmzh^)ziix\>j.Tx-\-^xh^o za>fzi^>^^'-^oo 
^mizm^t^,za)^mmm{zj:mmimmtnt>^^o 

^n^fzim^^t>ii:xn^xj:<s ^fzn^L<\ri^m^m\mAMmx^^o j^^jp 
mmmmiz^ ^mmm^^kMrn^i^^x^^t^zti^Mn^o ]^Mmm7t> 

^isbXi^-\zi}^r)^mz^m^m'nt^o 7.tf/-^;u$^f^ici; 

Wf&Lfz-mt. -iSLmzimmmj^tMh. f&^'pmmmtjim^jtmiz^mnm 
fi^h>f^-^nm^xmmthztt^-pimx^^o tfzn:s:(D-wm^mm\zm. *§^m&£o 
^:^y^v^^tz\-r^m\zm^m^±r^o ^^^mi^zo^m^m^. :^mit^(j)^^^mz^ 
^•t^^<r>tLxmmr^to)x^h. 
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[0025] 

mmm] 

^r-c^mmxmoeo^o^-jhxn-Dtzo ^^mmmoi'-^itt-^xtmLtz^-^^^y 

zSyh^^%^X^^U 7^\^immtLX. SOO^'C. 10-^torrm^?|^ + 50atm 7K^*aE$ 

[oo26]^fc. ^^om'^mmt. '^Mm^m^^tim(OEDxiT.:^^)i:!^-j^^mxmm 
i^)^mi'^x'n-otz.tsi^\zmmm'f-m^^xm^Mzmm^tt{zm^sm'it^^)^^ 

ta^). ^^^m^mi^xm^Bm'^^<^^-^^m^itx^^tt^iz. ^^ommi^m^nm 
iz^mnb^ztfi^oimx^^o 

coo27]'j-h^;uhf^^[c(i. m^^mm^m^n±(o^nuzmmyhR\BTAN94^m 

[0028];^^J£^(7)^^(i. |iIie§!ij^:^;£t:Ti-Cr-V3^^#^f^Ji£U 
[0029] 

[an 





tt?5Se: (na) 




T i.Cr».V,i 


0. 2 9 3 0 


0. 0 1 


T i iiC r i,Vio 


0. 2 9 4 0 


0.0 5 


T i ,,C r,,V.« 


0. 3 0 0 0 


0. 2 


T i i,C r iiVii 


0. 3 0 2 0 


0, 5 


T i „C r4,Vi, 


0. 3 0 3 3 


1 


T i ,,C r 4»V„ 


0. 3 0 4 0 


1. 2 


T i ,iC r ,,V,. 


0. 3 0 4 8 


1. 3 


T i ,.C r,,V,, 


0. 3 0 5 2 


1. 2 


T i .,C r,,V.. 


0. 9 0 6 0 


0, 5 


T i ,.C r,4V,, 


0. 3 0 8 0 


0. 3 


T i ,oC r..V,, 
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